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DETAILED ACTION 
Claim Objections 

1 . Claim 1 3 is objected to because of the following informalities: The claim begins with 
"The method of claim 13," which is incorrect. For examination, this portion is assumed to be 
"The method of claim 1 1 ..." Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1, 3, 6, 8, 10, 1 1 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claims 1, 6, 8, 10, 1 1 and 13 recite the limitation "reactant chamber." There is 
insufficient antecedent basis for this limitation in the claims. For purpose of examination, the 
limitation "reactant chamber " is assumed to be "reaction chamber." The Specification also uses 
the two terms interchangeably. Correction is required. 

5. Claim 1 recites the limitation "the first reactant transfer line" in the last line. There is 
insufficient antecedent basis for this limitation in the claim. For purpose of examination, the 
limitation is assumed to be "the first reactive gas transfer line." 

6. Claim 3 recites the limitation "the inert gas." in lines 3 and 4. There is insufficient 
antecedent basis for this limitation in the claim. 

7. Where applicant acts as his or her own lexicographer to specifically define a term of a 
claim contrary to its ordinary meaning, the written description must clearly redefine the claim 
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term and set forth the uncommon definition so as to put one reasonably skilled in the art on 
notice that the applicant intended to so redefine that claim term. Process Control Corp. v. 
HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. Cir. 1999). The term 
"luffing valve" in claims 6, 8 and 1 1 is used by the claim to mean some type of open/close valve, 
while the accepted meaning of luffing is related to "turning a boat into the wind 1 ." The term is 
indefinite because the specification does not clearly redefine the term. 

8. Claims 6, 8 and 1 1 recites the limitations "the first path conversion unit" and the "second 
path conversion unit." There is insufficient antecedent basis for this limitation in the claims. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-3 and 5-10 are rejected under 35 U.S.C* 103(a) as being unpatentable over 
Choi et al. (US 6231672 Bl) in view of Kim et al. (US 6656282 B2). 

Choi teaches a thin film deposition apparatus comprising: 

i. A reaction chamber (200) in which wafers (not shown, see Title) are loaded; an exhaust 
line (from reactor 200 to pump 310) for exhausting gas from the reaction chamber (200); 
a first reactive gas supply unit (1 1 10) for selectively supplying a first reactive gas to the 
reaction chamber (200) or the exhaust line (from reactor 200 to pump 310); a first 
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reactive gas transfer line (21) for connecting the first reactive gas supply unit (1110) and 
the reaction chamber (200); a first bypass line (71) for connecting the first reactive gas 
supply line (11) and the exhaust line (from reactor 200 to pump 310); and a main purge 
gas supply unit (1 130) for supplying a main purge gas to the first reactive gas transfer 
line (21) (Fig. 2, Col. 3, lines 1-67) - in claim 1. Choi further teaches a second reactive 
gas supply unit (1 120) for selectively supplying a second reactive gas to the reaction 
chamber (200) via a second reactive gas transfer line (22), or to the exhaust line (from 
reactor 200 to pump 310); a second bypass line (72) for connecting the second reactive 
gas supply unit (1 120) and the exhaust line (from reactor 200 to pump 310); and a main 
purge gas supply unit (1 130) for supplying a main purge gas to the second reactive gas 
transfer line (22) (Fig. 2, Col. 3, lines 1-67). 

ii. The first reactive gas supply unit (1 1 10) comprises: a source container (116) filled with a 
predetermined amount of liquid first reactant which will be the first reactive gas; an MFC 
1 (on line 11, prior to 116) for controlling the flow rate of an inert gas fed into the source 
container (116); and a first path conversion unit (section between and including valves 

1 12, 113, 114 and 115) for enabling the inert gas or the first reactive gas to selectively 
flow into the first reactive gas transfer line (21) or the first bypass line (71) (Fig. 2, Col. 
3, lines 14-32) - claim 2. 

iii. An MFC 3 (MFC on gas line 12) for controlling the flow rate of an inert gas (Fig. 2, Col. 
3, lines 14-44) - in claim 3. Choi further teaches a second path conversion unit (section 
between and including valves 122, 123, 124 and 125) for enabling the second reactive gas 
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to selectively flow into the second reactive gas transfer line (22) and/or the second bypass 
line (72) (Fig. 2, Col. 3, lines 14-44). 

iv. The main purge gas supply unit (1 130) comprises: an MFC 4 (MFC after purge gas 
supply 136) for controlling the flow rate of the main purge gas; and a third path 
conversion unit (section from and including valve 133 to 134) for enabling the main 
purge gas to flow [continuously] into the first reactive gas transfer line (21) or [the 
second reactive gas transfer line (22)] (Fig. 2, Col. 3, lines 45-67) - in claim 5. 

v. A method for using the deposition apparatus of claims. 1, the method comprising: forming 
a thin film (Col. 1, line 8) on a substrate (wafer, Col. 1, line 8) loaded in the reaction 
chamber (200) by performing a first reactive gas feeding step (Col. 4, lines 15-32) in 
which the first reactive gas is fed into the reaction chamber (200) and a first reactive gas 
purge step (Col. 4 5 lines 33-38) in which the first reactive gas, fed into the reaction 
chamber (200), is purged, in a state where a luffing valve (on/off valve before pump 310 
in exhaust line) positioned between the reaction chamber (200) and the exhaust line (from 
reactor 200 to pump 310) remains open, gases flowing through an inner point A (point 
between valves 1 12, 1 13, 1 14 and 1 15) of the first path conversion unit and an inner point 
B (point between valves 122, 123, 124 and 125) of the second path conversion unit 
continue to flow into the reaction chamber (200) or bypass lines (71, 72) (Fig. 2, Col. 4, 
lines 15-38; Col. 5, lines 9-28) - in claim 6. 

vi. A method of using the deposition apparatus of claim 1, the method comprising: forming a 
thin film (Col. 1, line 8) on a substrate (wafer, Col. 1, line 8) loaded in a reaction 
chamber (200) by a first reactive gas feeding step in which the first reactive gas is fed 
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into the reactant chamber, and a first reactive gas purge step in which the first reactive 
gas, fed into the reactant chamber, is purged, in a state where a luffing valve (on/off valve 
before pump 310 in exhaust line) positioned between the reaction chamber (200) and the 
exhaust line (from reactor 200 to pump 310) remains open, and gases flowing through an 
inner point A (point between valves 1 12, 1 13, 1 14 and 1 15) of the first path conversion 
unit (section between and including valves 1 12, 1 13, 1 14 and 115), an inner point B 
(point between valves 122, 123, 124 and 125) of the second path conversion unit (section 
between and including valves 122, 123, 124 and 125), and an inner point C (point 
between valves 133 and 134) of the third path conversion unit (section from and 
including valve 133 to 134) continue to flow into the reaction chamber (200) or bypass 
lines (71, 72) (Fig. 2, Col. 4, lines 15-65; Col. 5, lines 9-29) - in claim 8. 
vii. Regarding claim 9, a method, wherein the sum of the flow rate of the inert gas flowing 
through the first reactive gas transfer line and the second reactive gas transfer line is 
maintained at a constant level during the first reactive gas purge step (Col. 5, lines 15- 
23). 

Choi does not teach: 

i. A radical supply unit for generating corresponding radicals by applying plasma to a 

second reactive gas and then selectively supplying the radicals to the reaction chamber or 

0 

the exhaust line; a radical transfer line for connecting the radical supply unit and the 
reaction chamber; a second bypass line for connecting the radical supply unit and the 
exhaust line; and a main purge gas supply unit for supplying a main purge gas to the 
radical transfer line -in claim 1. 
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ii. The apparatus of claim 1, wherein the radical supply unit comprises: an MFC 2 for 
controlling the flow rate of the second reactive gas; a remote plasma generator into which 
the second reactive gas and/or the inert gas are fed by way of the MFC 2 and the MFC 3 
and for generating corresponding radicals by applying plasma to the second reactive gas; 
and a second path conversion unit for enabling the generated radicals to selectively flow 
into the radical transfer line and/or the second bypass line - in claim 3. 

iii. The apparatus of claim 1 , wherein, a third path conversion unit for enabling the main 
purge gas to flow into the first reactive gas transfer line or the radical transfer line - in 
claim 5. 

iv. An atomic film deposition method using the remote-plasma atomic film deposition 
apparatus of claims 1, radicals are fed into the reaction chamber - in claim 6. Further, 
Choi does not teach the deposition process is repeated. 

v. The method of claim 6, after depositing a thin film, further comprising injecting radicals 
and an inert gas into the reaction chamber to thermally treat the thin film, wherein the 
radicals are formed of at least one selected from the group consisting of O, N, H, OH, and 
NH and a combination thereof - as claimed in claim 7, 

vi. An atomic film deposition method using the remote-plasma atomic film deposition 
apparatus of claims 1, the method comprising: a radical feeding step in which radicals are 
fed into the reaction chamber, a radical purge step in which the radicals are purged from 
the reaction chamber - in claim 8, Further, Choi does not teach the deposition process is 
repeated. 
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vii. The method of claim 8, wherein the sum of the flow rate of the inert gas flowing through 
the first reactive gas transfer line and the radical transfer line is maintained at a constant 
level during the first reactive gas purge step - as claimed in claim 9. 

viii. The method of claim 8, after depositing a thin film, further comprising injecting radicals 
and an inert gas into the reaction chamber to thermally treat the thin film, wherein the 
radicals are formed of at least one selected from the group consisting of O, N, H, OH, and 
NH and a combination thereof - as claimed in claim 10. 



Kim teaches a remote plasma substrate processing apparatus comprising: 

i. A radical supply unit (from Process Gas to Remote Plasma Generator 7) for generating 
corresponding radicals by applying plasma to a reactive gas and then supplying the 
radicals to the reaction chamber ("To Reactor," Fig. 3) (Fig. 3, Col. 4, lines 60-67) - for 
claims 1, 3 and 5. 

ii. The radical supply unit (from Process Gas to Remote Plasma Generator 7) comprises: an 
MFC 2 (MFC2 prior to valve VI 2) for controlling the flow rate of the second reactive 
gas; a remote plasma generator (7) into which the second reactive gas is fed by way of 
the MFC 2 (MFC2 prior to valve VI 2) and for generating corresponding radicals by 
applying plasma to the second reactive gas (Fig. 3, Col. 4, lines 60-67) -in claim 3. 

iii. A third path conversion unit (section from valve V4 to V5) for enabling the main purge 
gas to flow into the first reactive gas transfer line (from V3 to Reactor) or the radical 
transfer line (from V7 to Reactor) (Fig. 3, Col. 5, lines 20-30) - in claim 5. 
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iv. A method of using a remote-plasma atomic film deposition apparatus (Fig. 3) where 
radicals (7, Fig. 3) are fed into the reaction chamber ("To Reactor/' Fig. 3) (Fig. 3, Col. 
5, lines 60-67) - in claim 6, and the deposition process is repeated (Col. 3, lines 5-7). 
Once Choi's second source container (126, Fig. 2) is replaced (see below) by Kim's 
radical supply unit, Choi's second reactive gas transfer line (22) becomes a radical 
transfer line, which feeds radicals into the reaction chamber, also Choi's second bypass 
line (72) is then connected to the radical supply unit. 

v. A method of using a remote-plasma atomic film deposition apparatus (Fig. 3), the method 
comprising: performing a radical feeding step (7, Fig. 3) in which radicals (7, Fig. 3) are 
fed into the reaction chamber ('To Reactor," Fig. 3), a radical purge step (25, Fig. 3) in 
which the radicals are purged from the reaction chamber ("To Reactor," Fig. 3), a non- 
plasma gas (23, Fig. 3) feeding step in which the non-plasma gas (23, Fig. 3) is fed into 
the reaction chamber ("To Reactor," Fig. 3), and a non-plasma gas purge step (27, Fig. 3) 
in which the non-plasma gas, fed into the reaction chamber ("To Reactor," Fig. 3) is 
purged (Col. 3, lines 1 1-22) - in claim 8, and the deposition process is repeated (Col. 3, 
lines 40-41). 

vi. Regarding claim 9, once Choi's second source container (126, Fig. 2) is replaced (see 
below) by Kim's radical supply unit, Choi's second reactive gas transfer line (22) 
becomes a radical transfer line, which then would allow Choi's apparatus to enable the 
sum of the flow rate of the inert gas flowing through the first reactive gas transfer line 
(21) and the radical transfer line to be maintained at a constant level during the first 
reactive gas purge step (Choi, Col. 5, lines 15-28). 
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vii. After depositing a thin film (Col. 2, line 13), radicals (7, Fig. 3) and an inert gas (ty/Ar, 
Fig. 3) are injected into the reaction chamber ("To Reactor/' Fig. 3) to thermally treat the 
thin film (Col. 2, line 13), wherein the radicals (7, Fig. 3) are formed of at least one 
selected from the group consisting of 0, N, H, OH, and NH and a combination thereof 
(Fig. 3, Col. 2, lines 34-53) - claims 7 and 10. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to replace Choi's second source container (126, Fig. 2) with Kim's radical supply unit 
(from Process Gas to Remote Plasma Generator 7), and to supply the plasma reactor with Kim's 
group of reactants, and also to replace Choi's continuously flowing third path conversion unit 
(section from and including valve 133 to 134) with Kim's third path conversion unit (section 
from valve V4 to V5) (See enclosed Examiner's drawing of Choi's Fig. 2). 

It would also have been obvious to one of ordinary skill in the art at the time the 
invention was made to optimize the use of Choi's apparatus by adding Kim's sequence of film 
forming steps. 

Motivation to replace Choi's second source container with Kim's radical supply unit and 
to use Kim's group of reactants is to form film with remote plasma, which allows the supply of 
reactive materials (reaction radicals) at such low temperatures as to deposit oxide, nitride and 
metal thin films almost free of impurities as taught by Kim (Col. 2, lines 9-15 and 34-53). 

Motivation to replace Choi's continuously flowing third path conversion unit with Kim's 
third path conversion unit is for selectively purging the first reactive gas transfer line or the 
radical transfer line as taught by Kim (Col. 5, lines 20-30). 
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Motivation to optimize the use of Choi's apparatus by adding Kim's sequence of film 
forming steps is to deposit films almost free of impurities as taught by Kim (Col. 6, lines 58-67). 
Further, it would be obvious to those of ordinary skill in the art to optimize the operation of the 
claimed invention (In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980); In re Hoeschele, 
406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft Laboratories Inc., 
874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); In re Kulling, 897 
F.2d 1 147, 14 1056 (Fed. Cir. 1990), MPEP 2144.05). 

11. Claims 4, 11, 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Choi et al. (US 6231672 Bl) in view of Kim et al. (US 6656282 B2) as applied to claims 
3 and 1 above, and further in view of Xia et al. (US 6258735). Choi and Kim are discussed 
above. 

Choi further teaches: 

i. A method for using a deposition apparatus (Fig. 2), the method comprising: forming a 
thin film (Col. 1, line 8) on a substrate (wafer, Col. 1, line 8) loaded in the reaction 
chamber (200) where a first reactive gas feeding step in which the first reactive gas is fed 
into the reaction chamber (200), and a first reactive gas purge step in which the first 
reactive gas is purged from the reactant chamber (200), in a state where a luffing valve 
(on/off valve before pump 310 in exhaust line) positioned between the reaction chamber 
(200) and the exhaust line remains open and gases flowing through an inner point A 
(point between valves 1 12, 1 13, 1 14 and 1 15) of the first path conversion unit (section 
between and including valves 1 12, 1 13, 1 14 and 115) continue to flow into the reaction 
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chamber (200) or bypass line (71) (Fig. 2, Col. 4, lines 15-65; Col. 5, lines 9-28) - in 
claim 11. Choi further teaches a second reactive gas feeding step in which the second 
reactive gas is fed into the reaction chamber (200), a second reactive gas purge step in 
which the second reactive gas is purged from the reaction chamber (200). 

Choi does not teach: 

i. An atomic film deposition method using the remote-plasma atomic film deposition 
apparatus of claims 1, the method comprising: forming a thin film on a substrate loaded 
in the reaction chamber by repeatedly performing a radical feeding step in which radicals 
are fed into the reaction chamber, a radical purge step in which the radicals are purged 
from the reaction chamber, wherein the radical purge step comprises injecting only the 
inert gas (excluding the second reactive gas), the flow rate of which is controlled by the 
MFC 3 of the radical supply unit, into the reaction chamber by way of the radical transfer 
line - in claim 11. 

ii. The method of claim 1 1 , wherein the sum of the flow rate of the inert gas flowing 
through the first reactive gas transfer line and the second reactive gas transfer line is 
maintained at a constant level during the first reactive gas purge step - claim 12. 

iii. The method of claim 11, after depositing a thin film, further comprising injecting radicals 
and an inert gas into the reaction chamber to thermally treat the thin film, wherein the 
radicals are formed of at least one selected from the group consisting of O, N, H, OH, and 
NH and a combination thereof - as claimed in claim 13. 
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Kim further teaches: 

i. An atomic film deposition method using a remote-plasma atomic film deposition 
apparatus (Fig. 3), the method comprising: performing a radical feeding step (7, Fig. 3) in 
which radicals are fed into the reaction chamber ("To Reactor," Fig. 3), a radical purge 
step (27, Fig. 3) in which the radicals are purged from the reaction chamber, a non- 
plasma reactive gas feeding step (23, 27, Fig. 3) in which the non-plasma reactive gas is 
fed into the reaction chamber ("To Reactor," Fig. 3), and a non-plasma reactive gas purge 
step in which the first reactive gas is purged from the reaction chamber ("To Reactor," 
Fig. 3) (Col. 3, lines 1 1-22) - in claim 11, and the deposition process is repeated (Col. 3, 
lines 40-41). 

ii. Regarding claim 12, as discussed in claim 9 above, once Choi's second source container 
(126, Fig. 2) is replaced (see below) by Kim's radical supply unit, Choi's second reactive 
gas transfer line (22) becomes a radical transfer line, which then would allow Choi's 
apparatus to enable the sum of the flow rate of the inert gas flowing through the first 
reactive gas transfer line (21) and the radical transfer line to be maintained at a constant 
level during the first reactive gas purge step (Col. 5, lines 15-28). 

iii. After depositing a thin film, radicals and an inert gas are injected into the reaction 
chamber ("To Reactor," Fig. 3)) to thermally treat the thin film, wherein the radicals are 
formed of at least one selected from the group consisting of O, N, H, OH, and NH and a 
combination thereof (Fig. 3, Col. 2, lines 34-53) - claim 13. 
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Choi and Kim do not teach: 

i. The apparatus of claim 3, wherein the radical supply unit further comprises a third bypass 
line for enabling the second reactive gas to selectively flow through the MFC 2 into the 
second bypass line - as claimed in claim 4. 

ii. An atomic film deposition method using the remote-plasma atomic film deposition 
apparatus of claims 1, the method comprising: while a first reactive gas is purged from 
the reaction chamber, gases flowing through an inner point D of the radical supply unit 
continue to flow into the reaction chamber or bypass line - in claim 11. 

Xia teaches a plasma deposition apparatus comprising: 

i. A bypass line (42) with a valve (40) for enabling a second reactive gas to selectively flow 
to the plasma generator (1 1) or to the chamber exhaust line (line from exhaust manifold 
24 to pump 32) (Fig. 1, lines 6-45) - in claims 4 and 11. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to add Xia's bypass line with valve to Kim's radical supply unit at a location, which 
we will use as point D of claim 11, between Kim's MFC2 and valve V12 (See enclosed 
Examiner's drawing of Choi's Fig. 2), and further to optimize the use of Choi's Kim-and-Xia- 
modified apparatus by adding Kim's sequence of film forming steps. 

Motivation to add Xia's bypass line with valve to Kim's radical supply unit at a location 
between Kim's MFC2 and valve VI 2 is for the second reactive gas to circumvent the plasma 
generator allowing the reactive gas to stabilize prior to routing the gas to the plasma generator as 
taught by Kim (Col. 4, lines 23-30). 
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Motivation to optimize the use of Choi's Kim-and-Xia-modified apparatus by adding 
Kim's sequence of film forming steps is for low temperature oxide, nitride and metal film 
deposition that's almost free of impurities as taught by Kim (Col. 2, lines 8-14, Col. 6, lines 60- 
67). Further, it would be obvious to those of ordinary skill in the art to optimize the operation of 
the claimed invention (In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980); In re 
Hoeschele, 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc. v. Biocraft 
Laboratories Inc., 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989); 
In re Kulling, 897 F.2d 1 147, 14 USPQ2d 1056 (Fed. Cir. 1990), MPEP 2144.05). 



12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner James Ng whose telephone number is (571) 272-7088. 
The examiner can normally be reached on a Monday through Thursday schedule from 9am 
through 4:30pm. The official fax phone number for the 1763 art unit is (571) 273-8300. Any 
Inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the Chemical and Materials Engineering art unit receptionist at (571) 272-1700. If the 
examiner cannot be reached please contact the examiner's supervisor, Parviz Hassanzadeh, at 
(571)272-1435. /j 0 Uj 
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